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Abstract of JP20021 64554 

PROBLEM TO BE SOLVED: To provide a 
photovoltaic device at low cost by reducing the 
consumption of high purity Si material. 
SOLUTION: Photoelectric conversion elements 2 
are mounted in a plurality of recesses 17 formed 
on a support 3, respectively, and reflected light 
inside the recesses 17 is cast to the photoelectric 
conversion element 2. The photoelectric 
conversion element is almost spherical, and a p- 
type amorphous SiC (abbreviated a-SiC) layer 8 
with an optical band gap wider than an n-type 
amorphous Si (abbreviated a-Si) is applied to the 
outer side of the n-type a-Si layer 7 on the center 
side. Then a p-n junction is formed. A first 
conductor 13 of the support is connected with the 
p-type a-SiC layer 8 of the photoelectric 
conversion element at the bottom of a recess or 
the nearby place thereof. A second conductor 14 
through an electrical insulator 15 of the support is 
connected with the n-type a-Si layer 7 of the 
photoelectric conversion element. 
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(54) [389Jo£**] #3SSgB 



(57) imm 

-Si) 17 Wfl-J^ffiJiK, a - S i £ 9 

K3r> yr/MSv^pflST^e/i^r* s i c (8fc^a-s 

i C) 18«SL, pn^Mn„ nO«0>j£t> 
*^(Op«a-SiCi8l:»«S^ X«pflc^««i» 
a - S i|7l:8ft^5. 
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M2 0 0 2- 1 6 4 5 5 4 



(8»**i] (a) \z&&ft<nMi)t&m U fBi¥*S 
<*»*5j:V-ttbJ:9 t>^l2^I^tl, IB 2 

» l J: 2 * (B b * IB * a * i- 6 *» 

(b) ^Mot, 

ISSB l m»±lcmtiL * tLfcitffie&SJi I- J: -5 Sit*** 

go 

IfS**2j JfeftSElftSi^JMSti:. O. 5-2mm 20 

[f»**3] Mneill2^«fl««)nn«|S0!>4>^A0 l 
tt, 4 5-9 0° -efc5rt«r»«i:i-Sf»**l*^: 
tt2e*t0%Xtt3£1t. 

[fS**4] 3E«r#«-*fiESix*:|3fl»^BI!P«ar±, fc 
»»i:t5«*S 1-3^)3^1 o^e*fl!>**«Sfi 

B[j»±^«i«**ran»<o»2»«TL4 o#»j«s 

1 »tt?L 3 9 cofflffi fc L < tt»Bf+aE0>«# t 

2 sahl 4o^itS2 mmzmfzmcmmts tiz z 
ttrtomt-rz is** 4 gatto^ffi^fio 

[f»**6] MtiM^MttrD 1 1 U 

«ria»2^w»«a5BBp«^rtffiSrD2 i u 

»1«»7L3 9 0>I*9&S:D 3 i U 

^2gM40^MD4^ni#, 

Dl >D3>D2>D4 so 



[fS**7] Xft#<oW&<nmQi®<DWm*S 1 * 

**ltx = S 1/S 2 Sr. 2-8»C51^Ct^a 

[fit** 8] (a) ISff«*0>»**r# U 
»JB*5J:lf*ttJ:9 t^*©«2*»#i«:tL, IB 2 

jb 1 *3 1 2 *mitm n a> t #s«* * a a i- a «* 

(b) »t$)oT, 

»iW*^»2«HttolB^ ««i»#^it, m 
SB l 4 fctt» 1 *{fr±K*/a * *xfcl£?gJl (UoX 

JBl»tttt, *«*lft« ; F-«>IB2*»*Ji^«»ttij:te 

0. 5~2mm*-C*>0, 
3t»*ODa»<z>BBP«ScoBS«SrS 1 £ U 3te«*»*-T- 
©*^Sr*tr»rB««:S2fci-Si:#, ig;ft)fcx = Si 
/S2^ 2-8 tc^- t«r»«i:i-S*»«K«. 
[IS** 9] (a) «JS««<o»*«r#U. !Bl¥# 
fcm&±Tfi*tl£ *) t)^S2*»#l$;ft, SB 2 
¥3M«i0>«! Pff^bfB 1 **#Jio-i»»dSJim U 
* l *5 J; tfJB 2 ¥ttfMM*> fe £ &ttft 

(b) ^t'fcoT, 
JBl*#i:*2#»i^|IBlc, *«t»fl**L-<\ m 

SB 1 1 ^il«^«il(aoT 

fctt!B 1 W#±^»rt4*tfcmiE«*S^ J: 5SJt*^ 

fB2«#tt. !Bl¥«»J|omniUL^«5>K:*«cn 
<B+'fc*r*tfWH«*rS 2 fci"Si:#, ftTfeitx -Si 

[it** i o ] #«aaft*^rau 



t 4 



(3) 

3 

im *m 1 1 1 ytm&&m*iz. 

TO13] Sl^ltfcSn^S i IS, nTfc 
SS&S i &tctenteW&& (/z c) Sit^:^# 

zm-rzKU-t/i-k t**, 20 

* * -/ * »«jfiSr#"rs r £ Sr«M» 4: 5 l - 9 
5] rt»-fe/H*. png^I^fclip i n 
fl-SP-tr/Wi, pn8^1*fclip i n^I^fa; 

l ¥^#Jf 4: , 

**■ WWR*© T 7 T * *5 <fc Tf/ * HUMS A <^ ¥ 

^I^tL, 30 

TWr^p i n^ft, 

r^>p i ng^fj; 9 t>3t^W^^ K** v-f&fo^T 

-jrmmmx,<Dm 1 t . 
*h*w««ao»»*<DjB 2 4: a r t & 

r ^e^7 r *M**MHWi 4: , 

-**«»aoatt**»M 4r . so 
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flfe*»«^co»JSS^S 2 ¥W#Jf 4r C 4: £ 

#®4rr6lf^3Sl 5|5«^3t^m^@o 

-*WW»a:ror r * og| l 4r , 

2 4r fcWi" 3 r i * 

4: 1 0|B«05t*«3SBo 

[«B#* 2 0] * l *#{Mf4. iS«»»fl£¥a»*Jl 

B*t0>3fe9Btt35B. 

2 1 ] KflOHMS^tRtfMiri. I n A s , G 
aSb, CuInSez, Cu (InGa) Se2, Cu 
InS, GaAs, InGaP, CdTe^b^^ 
-^feWiixfc 1 llffcS: 4: Sr«p«4:i-5«l*« 
2 OfBtt05t^m^Bo 

ix^Ii £r*MR 4r -T 5 §S*« 1 - 2 1 <D ? h<D 1 o WE 

s*t5 r 4: *&mk-fz>m*m 2 2 &m<oft&mmm<> 
[snomiftRn] 

60 ^ftPJ^S^, p i ng^l/^Ote, (Jf^^co 

[tex^ttin *ffl»ftjBi5fefTa«tt, 3»*^y=^ 

yr^^ ^7^^^ y^^ftifoig-c 
*U5**«>9JB«Jids, 8iitiar»5 0%Bll:t 
ft«9, «tt«cft5o w<orajH*r»*"*-SffiOfR2jfetTa 

So ^<nm2 9c?t&ffite, /7x^ft^Sfiitfijfeia 
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s i ^ISi/^ro^r/^^^ii^c/^t^ 

5-2 5%aft^{bi-6i:V^ffl#BfSr«#Lrv^6o 
i««r*«B*c»< UT. a»o*»**-fc/u4: 2 

itS*^- ^aE*t>H%$ttooft>d^ *#i:f4 20 
fraWfi, fciitf«^¥7-54 8 5 5i:B^$H 

(CliA^, *©7/U^!?^Sffi^e,, n^Si^ 
A«S:3iy^^^LTrtfi»^p«S i 3*Sr«rmu. 

#<i-5^:«>{-«C J F-S:ffiS^j£»LTiBBL, Lfc^o 

[KH4r«P*i-Sfc*(0#gl:] (a) 

»#|o-»»«HiL, »l:fcJ:ifl|S 2 
b*fi«A*ra*-*-5**w*«K»*^t, (b) 3fc 
fifMot, »l#flct»2 8H»:i:0|HJC, SMJf&ft 
M^Lt, «*ttfc|6*L^:«JB«r«*U, l 
* fc f4fg 1 SH*± fc* j* S Jxfc&SJI t:iotrtffi^f so 



6 

fcl4m 1 ^f£±lc*/& $ nfcfeSJi fc J: o TM £ 

\*m 1 w«c±^»* s titiwimm fc * o rsit s * 

«S*iS*rt\ IMlfcllllBtfcttTRttfeiK, +ft*>% 

HtfoTfcJ:<, *fcfcfc*.tfp n», p i njg©# 

] J -Ylfc^ MIS (metal- insulator-semiconducto 
r) **&&M, ^fn^»J:R«« 

«*tty5:*«aE»*^JR2^Wff«r4. 3fc«P*0>3S l 

m,£&m*iz. ztib<Dmi&£T*m2mmz£ox& 
tzi&ft<Dftmm\zmi*mftmi>wm^xte&£frtzm 

«"Cfcotti<, *>5VM4*^J5«*tt(0«l^«ft: 



(5) 



M2 00 2-1 6 4 5 54 



^Stt, 0. 5 — 2 mm 9, $?*L<^0. 8 - 

1. 2mm0-C£>«9. fe^^M^^fc^ 1 mm 0 T'fcot 

u L^^^^m^^T^^/c»j-^#<-r 

£ 0 1 Ji. 4 5-9 0° T*fc5CI<b£4r«£-r6o #36 10 

itei!<7>J: 6 1 45-90° 

ci^^iaot, ^f>i:ff*L<(i6 0-9 0° fC 
^CfctJL^oT, Jgl &£X*m2¥&»mK flfflBBH 

^(omQ^s titz.i*»<omvt<o£>AJ&'?*>9. ten 

m(Omi^H3 9«$tlSi fc fclc, ®Ja*feg# 
Mi*, SBi»tt?L3 9 <o«»*r*tp-aU»±^«U»«:* 

^Wfrjf <BBii P 35(75 ±§P(D^jlnS fc Jg 1 Wflc<D» 1 mm so 

JB2«»?L4 0Sr^bT»2W#:^a«W^«aE 

^8S:Dli:U ffirlE!B2^«»:Ji<oBBP«^rtSSr 
D2tU *l»»7L3 9«)rtgSrD3i:U g2gi 
?L4 0cqf^£D4 fc-T^fc;*, 
D 1 >D 3 >D 2 >D 4 

fc»^rfc*r»«fc"*-So Sl^frO 

*i«K?L3 9^ ^aaesai^^wEHiPWf+ffiis* 40 

4 0£^LT!S2W#:J;^ «j&WKSjBfc£*i-5 0 rttfc 
»«coJBl*5J:0 J »2i»«c«r. %ttKtll*?0>Jfl2*3J: 

t«& i ^«ftwi-*SJ-^n-en»«-r 5 r t 

W»«KB§LT, «3fi(Oigi^BBpffl9J:»)t±*-C» 

2^#*JB<0BBP»9O±»^HIB5i:, JR 1 

i««7L3 9 0«iBtb<tt»ffiW-3fi<o»». i-ftt>% so 



»1»«7L3 9fl5rt«BB*5itf/*fctt-t«)»l»«E?L 
3 9f+5E-e»i««a3 9«rBtrife»j:^ ttftftlcft 
j^^tt^o »i¥»fril7^BBP»9^feBaLfe»» 
lOCIt »2»»1 43ftS»2»jK7L4 OtffiiLT, 

*fcttK2*m7L40lcK»*6*tfcW«tt^-^ 
:tl^>^MDlfcJ;^D2, D3, D4£r, Wa* 
3B9itt\ 3E«F*<z>0a»<^BBPJB(Z>ffia*S 1 U *« 

***^***r*tf*B«*s 2 fc-rsfc^, mytit 

x=Sl/S2£, 2-8(Cil^-fc£4$®fc-r£ 0 * 

(a) ISffitftO^trffU 
■*3J:t/**uJ; 19 fc^*<^2¥^fWI£*rU 12^ 
W*Ji(OWp«fB^b*i*W»/i^-»»*s«aUL, £ 
1 fc«tt5» 2 NM»*liDIIA»fe«fi«**rm*-*"&t[«k«) 
(b) JRWot, fgl^frfcffl 

*«***^^*2***JiJC««»{C»at*iX, S2 

■ts*i*3a«*fc***. *«***-fo^ar4. 0. 

5-2mm<f>-Cfel9, 3Cftfc<DW%V><Dm P S 
1 fc U 3tm*** : P«> t l :, 'fc«r'artrKBB««rS 2 fc"T5 
fc£, ^7titx = S l/S 2£r, 2-8*Ci!,£r fc£4# 
«fcr536»«««tf«>5. (a) 13:13: 

«JB2 4 £ *#Ji« r ^ru »2^*flc»wBI!R»^fo!Bi 
¥*{Wi<&-«#as«fcfciU ftlttJ:tJW2¥WftJim 

^ b*jg«* * w*-r saft^ataaEft*^ fc > ( b > 
*^-^Haw$*t, *****^<0*2¥* 

^ttaESllR^W^Stt, 0. 8-1. 2mmK'fc 

3t»ff^DasfuoBBp»wffia«rs 1 fc u 

*^*^S:*tfBrffi«S:S 2fc-T5fc#, **itx = 
si/S2t 4-6»cai-fi:^fc**«fc'rs**«3S 



(6) 
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9 

wt®<D&h\^< n*<omw-e. 3c&&<n&m 

lcft£ 0 L^oTl3titx = Sl/S2$r, fc<h;itf 

SJ:5^ft6 0 3t»»<DmtiLt±s it«W«*T-*>0, £ 
Sttlcfth/CJS'K «amt?fc5. fc£;ttf#ft=* 

t^^8 0 0-1 0 0 0/im(|)t^5J;3 20 
Mt^S i i:Mi(7)S i Sr. {fcffiLb, 
-120/iml:/j:?), 

S i 0>«B*tt\ 2 g*»«)||[-C«FtffcV^5SJH»ft*S 

trawr-tt, i^iw^^s i &j 

3HR«-tt*3titx<oifApt £ fclc. DO 

mJ^co^^«9, 3t«a£**^»aSr0. 5-2 
mm$M»t^ L< liO. 8 — 1. 2mm^(Cl^ 
^Ttitx^r, 2-8fCjSl^ #£L<te4- 
GCot-S^lcioT, U » 

1 wfc/c «9 o s i <£><£/t?&&ig«-r<5 - 1 



10 

¥0>j\m&Q. 5mm^i-Clt S i <D®ij%m*mgL 

*tf8 0%*MU:ig{fcU tt*B*>«T*rffl<**K4 
(aot, 8 0%J£JLb£ U £ib(C90%^ 

s i (D&mmt^^-rtihs i/5-i/ioi:»«t 
U tds-srffi-cfcSo H 

y ^^V>lMt^O^ 2 M*l 6 5 

Wi, Hi SteiVBi 6<z>,fc3t£, 
-^m^M^<Om 1 ¥*fttt 6 8, 7 3 <Z>*k£K. T^e 
;U7 7^S^*16 9, 74, ^Jltnfll^WI 

■fc 9 t>3t^W^^ K^-r ^^J^v^^m^^r^ 

/V77^2*iftl7 0, 7 6^ rwUfT*^? 

Mf*. *1 nfSit'fc^ $S2^m»m 

pJgr^^r^S i C^fc5itS:»»it5. 

»l**(M-Cfc5n«S itt, njgjg 
*S i *^:ttnJKflSJ|sgfi (juc) Sit'fc6^t»^ 

■CfcSltt^atftl (il) Id, *ai^/u^Sr<t!9*< 
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11 

***** ^#y^»«Sl**1-ari:«r1«Ki:i-6. 

«t/W8 1ll pnft*«*fcllp i 

8 5t^U *«-feyU8 2 
tt, f^^^^tcj©jc, T^-zU^r^p i ng^i8 6 

v^-=t/^r^*fctt»JBfico»2*»«c«8 7 

COH 1 1 0 4 <t % f&j?mnMi£<D7*:Jl'7 r * 

*5«tt^/*^:tt»«ft<0#S»flc»l 0 5, 1 0 6 t?rt 

U *Mfl-fc/H 0 2fi, rt^fe^fCJHtC, 
©»»**»Mi0 7i: 4 7^7r^Ktt**#I 

108^ ffi#«*^<Ott«SA(0«2¥i»fl:JB 1 1 1 

b*m-rz>^t*w&t^z> 0 izttKWte, mi 

^©7*^7 7 1 1 1 4 ^ T^c?vy 

7^«tt*iftli 15^ tt**«»*or*/u7T 

^77^^11 19^ fojjmtm*<om£ 
$k<n 4 m2*mfem 1 2 2 ^srw-rsr t*w&t-rz> Q 

<Mi26t, wm&<DM&*m»m 127 1. rnxm 

IMtfcot, »i*«Min*«!)^K^ 40 
^asjK^T^/i^T^^ttJIl 2 9 ££r^U ^« 
ir/H 2 5li, rt^fe^lcWlc. -;frW«*5t<D«ISA 
¥S#Jf 130^ 7^U77 ^Ktt^Wflc* l 3 1 

c) WttftftSjflK, wOJ: 5 

t*p i n8^ii:g2^Ii:^fn8^cJ:o so 



12 

j&S"C#5 0 7*/U7 7^*»*tt, £#»0>QO8&<DI*iBQ 

flcJBtt, ii:»»»JK*«*Jl-e«>6ri:«r1*»i:-r6. 
*fc*^^*i. UHH^FttitJIfi* I nAs, Ga 
Sb, CuInSe2s Cu ( I n G a ) S e 2, Cul 
nS, GaAs, InGaP, C d T e f)> b/&5 ^/U— 

fct^xtf. rttojto^i 3t&i»iRL-«M-vMi: 

2 W*fc«:«iar«Kb, :5UJd* 

«l<7>^fl:cO«^;^i-»fffiiaT-*>!?, m 3 fill 2 JC^: 

T-2^:, *o*«*«« : f-2*s*«*ixS*»»3i:^ 
VB (#y tf^/U^^^— /u) x EVA (m^u^t:'^ 
^**»5^tt, *»**^<036«ffiJtc^y^-#-*-- 



(8) 
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13 

»2*tiMM|8»CttWP»93ft«»***L«. 

s 7(o— as#i oii, BBp«fi5 9^e>iaiwT*»cBmi- 
ytm&&m*2<Dmi&£xtm2*m#m7, sm>b 

2^1 4^ora^®^|6igifls:i 5^f-> 10 
*U UT*l*5J:t5JB2W*l 3, 14^ M 

*3it;S2**l3, l 4fi. fc^xtfTyi^ 
»JlttS-efcottJ:<, *w*5*^«ft*6»tt«-J|Bi.d^ 

^oTtiV\ 7«\ igttMc? 

*V ^(DWUi 7<Dftm*. 3«cJ:or^ 

■miasms, nut*. 3fc»ffc3 0>— »»3pffiig-e*> 20 

-C*>oTfc<fcV\ ^K^TBBPflBl 8 69ft£Wl 

bbpsbisw:, »ru t4^Mi7tt, in^ 

M&-fZ r £ a*T*# s It^oTM 1 7 <Df*jfficofg 1 

»#i3 tc j: sgitft*, ytmM&m* 2 trf 30 
¥9#jf 7 *sx«m* 3^12^14 iz»m& 2 1 -cm 

1 3Ht^(C^$H5 0 05lt 2© 

3 z ti z>m<oytmiz& it z ytmm&m* 3 

v\ : o» 1 7 ^*|CM ^ tisi 2 

I8lt pJKSi-C&So ro»2^*»JB8fi. 

■Try fctttf, ycir^i^p^a -S i c£-r*x 

gsw^ftitaotM^n, ^^x.i^n^m so 
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M^t^InAs, CuInSej, Cu (inG 
a) Sez, CuInS, G a A s , InGaP, Cd 
T efrhf&Zf/l'— yfrbmitfttc HS^ott X 

2?#Jf 7<£>±(C, S2¥»Wi8«$tl, Z<D&2 
^I8lt pfW^t«*9*AlGaA 
s N CuInSe2, Cu ( I n G a ) Se2, G a A 
s % A 1 G a P s CdTe tt\ttth\Z.mMtZ>i\&m 

^mfcny^—zffrbM&friz 1 mmx&Zo 

p n»^*it^»*Sn6 0 »l:fcJ:t«B2¥8HMI 
7, 8^r-=e/U7T^¥W*S:fflv>5XSt?»4, 

H6COJ: 11^*16 8*5^^12^17 

ft£i*#4&8Uers#i£Sr. fttcttWTSo 0 6lt 

ftn^tft*^ 2 & ^^p* 3 1 zm-tzm^fc 4 «rct& 

^*4xS«*0*«aeij||g^2 3&5jHjg$ixfc», !2l6tC 

^<**L5<fc5M, *«ae»» : T-2*sflIBijaiXSix5. HI 
6(^$n5)tlf^2TU $2^18« 
P»9^fl 7 <^-fflJ» 1 0 j&sRtti ttv> 

90° T'fcotU<, £F£ L< J£6 0 — 9 0° T'&o 
tt)it\ 3tm^lft^3 1 <Z>*M£D 1 tt\ *:£;Ltf 
0. 5-2mm^lT^ott)J:<, £fcK#*L< 
HO. 8 — 1. 2mm<frT*&5o HP»9©rtgll, # 
KflFD2-C^Stt5o **itx = S 1/S 2tt, 2-8 
SX&Qs »*U< H4-6ffiF-e*>S 0 B7it SfcR<Z> 
*«3E*fB^3 l*rfflMiPXLrBI!P»9«r»rici-6X 

*^3 l fit, -ecoJi^^p^^i^^ K3 4i:iot^ j e 
$tl5o i*ff3 5lt n — ^ 3 6, 3 7iCt)fcotS 

»w e>nr0(gK»^n5o nx^me^mm^x, 

&3<D9tj&\Zhfz^X, TJ\<%~VJ*m<»%imtel 3 
asflMHSix, 3lctt««7L 3 9 35S»*$ 

H^>o »1R?L3 9C0rtSD3tt, ^t****^ 2 (O^S 
D 1 ^It'fcot, *2 4 £ W#S8WHP«fR9^rtSD 
2Sr3Bx.*«[(c:»tfn5 (D1>D3>D2) D WWfc 
^WisM^n, :©«*»8#i5Ctt 

tt«*L4 OaSflSlSStuSo i^4 0^SD4ft * 
«*Sl*^2 0BBP»9 0rt€lD2*Sjt?*)5 (D2> 
D4) 0 LTSE^?L3 9^f5ll^l 3 t& 

tix—mtzti. ^tih<ommiL3 9, 4 0^^ 



(9) 



M2 0 0 2- 1 6 4 5 5 4 
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Wca^lfe&fls l 5 <Dm&-\Z. fc£ X.f*6 0 v m"C£>o 
ttiv% Jt«aC»*^2<oHP»9W5fitt, *ttTL3 
9 0 mM*fe^# 1 5 co»«?L 4 0 [zm>& 0 

Si^ 2 0>BB P 8& 9 J: 9 fc El 1 COX^T'I?! 2 8 (7) 

BHnff9«rBtr^nSj:, 3£#*3 a *fc«:3<z>aii » 10 
#1 3*>#1«R?L3 9f*ifi<0»», i-**>*>JBl««E 
?L3 9 0l*MB*fctt*0ftlttM7L3 9f+ifi-CJBl» 
>WL3 9*HtrtB#i:j^ «*WteflMKS*uS. ^2^ 
W*Ji80^ffitSBlW*l 3 £c7>8aSffi#4 4 (H 
1#B0 tt, »Rffi9£^trtKffl¥ffi^»»4 5 
t,SBl*#i3i:l4K#« ffll^i*) KffiBU r. 

tiiaotsi«*i3^giis*7t m^^tc^iii- 
9 *^tfiKffl¥®t-¥tf -cAor^o^axiJiiii^ 2 co 

*4^4 6S:iiS<ES 5 PBS4 7 t>HP»9fi!J (Bio 20 

ffM£*x5o S2«#14li, «««6tft#:i 5 

4 0 3ft»bH6©±*lC*fflU % -rftfot>«*7L4 o*n 

»b-CI»iBi-SJ:5Ji:ae*S*uT*«»2 lOTB/SSiK 

tt»lmm-Cfcort>J:V\ Sl^**l7il2W 
1 4 fc *>* ft WfflRXfi. * ct W» 2 ^aH#Jt 8 fc ft 1 
m»l 3 tco««CW»ttXS^wWXStt, ^m^5fe 

Th£\<\ ZolsXMj&ZtitzW&l 7ftlz s ^P^59 
£Wih5ftffi^&^2^IES£*x6 0 *3893<oia6o 

tecO»»-Ctt, iftl 3 1 5/^*1 4<0 3jf 
mm*. 00*151 7as»/££*iS J: 5Kffltt£J£*DXLfc 
±a!cO^^PSP3 9, 4 0^ 2«fg<0#U- If* 

«l 7rt^*«aE**^2S:E«i-SXa«r«-t-««Hk 
LfcftSHtfcSo Hu5^cOlg|7tC^^TP^^I^5/ K3 4 

-cjf g 1 £ ^xfettiBT«JHfl*Dx s ixfcatm**** 2 40 

«\ ^r^BHP»9^T*^B^S?»(0**r-. 

3cnwni 7ft{c®im£tLxmmt$tiz>o K§k<!/K3 

5o P^|/^7K3 4[aoT*lMI^2Wl 7 

rtlcE«SJxfc«, X«rflc3dSitfT^rf«i4 2 MOOSE 1 7 
coi *y7i£tt»mzti* »asfcw«ic:Lr»gi^y k 

a^*^2 3fisiam$HSo -tco^, ft«3Mft*^2tt 

£«M* 3 KBflffi 1 7 0JlE-e««W«c»lSStt6o Ttm^ so 
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tt*f2(7)Il^#l7li, PPgB3 2TStHU jg 
2»*1 4*>Stt7L4 0-C»ttffi2 l^®«ttlc8HK$ 
ti6o *^:3t«K»* : F-2«)JB2^*«cJ18tt, P^PgB 

9 <D±n<Dftmm*m 19*13 <nmmi 3 9 

#<t«ftWtc&«£;ft,<5 0 :h6©»lJ3j:(«|2l# 
13, 1 4 t3tS2C»5R : F-2to»2*5j:t5»l i l £ W*Ji 
8, 7£<oSftttfc#gaKte > fc^xtf u-1f3te£rffl^ 

< tt^JR^>^*rfflv>r««W»cJ»«$ttrt <fci\> - 

fir 5 :i »«<o«»<z>«^^fe»*LV\ H9 

tt, *«*««^2i:ac**3i:«r*i-6la***4 > 
4 bdS»«SSix^ffiS:^i-*r»H-e*>5 B 
4, 4 b(0^^r(dj^T^<5 5 F®^cOiii22lf!5 6 1 , 6 1b 

5iffi<£-t£f£4, 4 b<Oj^i2gB6 1 , 6 1 bWifi£>#«PSf 
MElT-feSo — *tO»^#:4to3t«FflE3(D»l»flei 
3<0±K, M0^3b(7)S2S^14^ gfcib 

jh/CWftWl-SaKStu ©^^tt^o r ? LTlgi&coi: 

-c#s 0 eiiih, *a-&-fr»4, 4b, 4c^im 
—^•(0^1^*4(0^322^6 i<o±^yb^T(cfdi^(o«a 

-fr*»4 bttJUiZZSpe 1 b«r£feT, mftfftlCftui£<oJ: 
5fc«*f5. SfefOftfr-tMM bcOftft3£<Oj^22g|5 6 1 
b ^S#{MOJHiZZff 6 lbltt, B«t5«^:*4 c 
coj^i£gfl6 l cJc±T^miat>tLT«»W^»jRSix 
5o m^ii:*4 b(0— ^(Oi^ia^5 6 1 b^>, ffi^it*4 
coil 6 1b coT^t-El 1 1 ^ $ ^5 <t 5 i-SSg $ 
tu5«^-Ctt, ffcf? cOj^i22SB 6 lblfi, m^*4 c 

coj^iaSi56 i c<o±*(ciHB$tt, ^9Lrv^^^^2^: 

1, 6 1 b ; 6 1 b 1 v 61c <OHI 1 1 {C^tt^^*^" 
fS]cOt^ofcf^L6 1l±, fc<b^m mmX&oX h 
<tV\ g|12tt, BSt5E^*4, 4b©8a»<C 

»jR*5St:^-f»fffiia-efe6o -*<o*a^*4co^ia 

»6 1fi. ^Xor*5<9, ffi*<Oft^-tir«:4 bco«ifl« 
6 1 bttStToT***ixS. ^i22lH5 6 l(C^ott69* 
14^, mm& 6 l b co^* l 3 ^ dSttftftt£tttt£jh, 
5o ii 3tt, **^o**<oflbto»lB^*5«t5»'&-tir 
#4, 4b©«*ttaN»*««r*-*-*a5H"e*)6. ^(O 

nifiw«ffitt, eh 2^jtm«)»iB^»«-r6«-*tif 

1#tC-(O^CO^T*n, m^-^* 4 CO SrXofcil 

ia^5 6 i co^*i 3755, m^-fr*4 b<oa:Tofc^iaa 

6 1 bCO^frl 4tC«*«J(Cffitt$tt^ 0 rco^p^m 
1 2*5<fctflgi 3©j»jR*iS(Cj;ix«. ^*3, 3 b 
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2<o— &><Dmmm-e&>Zo mi 4&£x*&T&<Dmi 5- 

^otl^^C, n^ttJSA (// c) S1163, nffi> 
^SfTaCpoly) Sii64/pf /a -SiCl65 







s 


1 4 


6 6 


p uc-SiC 


6 5 


p a — S i C 


6 4 


n poly Si 


6 3 


n ti c — S i 


1 5 


7 0 


p a-SiC 


6 9 


i a - S i C 


6 8 


n fi c — S i 


1 6 


7 7 


p c — S i C 


7 6 


p a — S i C 


7 5 


i a-SIC 


7 4 


i a -S i 


7 3 


n tx c Si 



Wrffil3t?&*o #*W*WB6 8, 6 9, 7 011 lifizfeO 
1 5 CD#«2E**^ 2 |C*JV *Wflc« 68i: LT, 

J3 X ~<Dmi 6lC:fctt5^#Jf 7 3, 7 4fj\ nfl$& 
AS i t*ott)J:V\ tt*9(W7 4ft 

eTbS i-efcottiv^ Bi7it #35^ co nafc coffee 
jg«B<o*m*i(i* j ? : 2«)Wfffiia-c«)^a mi 7 20 

m&m^zftmm&m*2&m\<^tixh£i<\ 017 
^m2o<n&Km&&m*2<DM*fcftt£ffif&^ ^2\- 

im2] 



30 



40 



50 
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19 20 



H 






m 






8 7 


a 


- S i C 


1 7 


8 2 


8 6 


a 


-Si pin 




8 5 


p 


a - S i 




8 1 


8 4 


n 


p o 1 y - S i 






111 


p 


jj c — S i C 




10 2 


110 


P 


a-SiC 




10 9 


i a - S i C 




10 8 


i 


a - S i 


1 8 




10 7 


n 


H c - S i 




10 1 


10 6 


P 


li c — S i C 




10 5 


P 


a - S i C 




10 4 


n 


p o 1 y — S i 






10 3 


n 


V c - S i C 






12 2 


P 


fi c — S i C 




113 


12 1 


P 


a — S i C 




12 0 


i 


a -S i C 






119 


i 


a — S i 


1 9 




118 


n 


ti c - S i 






117 


p 


a -S i C 






116 


i a -S i C 1 




1 1 2 


115 


i a - S i 






1 1 4 


n 


a - S i C 






13 4 


P 


n c - S i C 




12 5 


13 3 


P 


a — S i C 




1 3 2 


i 


a -S i C 




13 1 


i 


a - S i 


2 0 




13 0 


n 


li c — Si 






12 9 


P 


a -S i C 






12 8 


i 


a — S i 




12 4 


12 7 


i fi c — S i 






12 6 


n 


a -S i 



HIl 7lC*5V>-t\ ftSflir/l«<8 1 <D^Jj{Z^U^^S 2fr 
Mf&ZtlZo ¥**l8 4fi, n|m77XSit 30 
£>oTt><£<. M*l8 5fip^»iSSit^ot 

4, 8 5 09F*«A«rHi 7 tteigKU Wt^8 2 
^i*|8 6, 8 7<Dz£®^5$;£|gl 7 U 

r^i#i8 6m n?f^ i B&£Tfpm<n¥m& 

x.fe*«3ESHR^2lc:|aLTI^«T?fc5o Hi8tt, * 

6 0 rtSBir/n 0 l t^ir/H 0 2 <btcte s ¥^#JI 
103—106 ; 107—11 1 riMSB £ ^ T$f £ *L 

2 C0WiT*$)6 o rt^-fer/u 1 1 2 £ ^ir/W 1 1 3 £ 
(Cft, 114-117; 118-122 

^77^SiOf$)otUV> e 1 2 1 fcl^HI 50 



pirw/^sio-efeotu^o H12 0 

126-129 ; 130-13 4*S»*4*t 
6 0 *»#il2 9WUt, pf^7r^SiO 

U 3c«p«c«rS85SUTt<tv^ 0 » 1 *5 J;t5fg2#ft:tt, 
fc £ .y £ftc <fco X £ *t5£«HT-*>o T 
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& IB i *** fc tt* lets *fi§ft ZnRtoft 

■eft*. «i*#*fci«owmt *trK»i-6» 

^£*xT, i<oJ:5*3t»ff 

£L<f*0. 8-1. 2mm*tCig^t £ fetd, j||*Jt 
x£2-8, #*L<Wc4 — 6ICi»-S:i tiaot, ffj 

aio^ 3 9&f mm^it^x^m,^) i wfcfc •? <n s i <o 

«ffl*^***»*^^K*»c4 4:, 1/5-1/1 
ITpn^fcltping^ft^L, rftteJlo 

-e#s. ^ittri, "f*c?«iojB i ^mftm 30 

[B3] H2«c^StL5*»«iS«i^»W»«H'e*) 

[El 4] 3E»*3 0— «©iPHB|-e*>So 

[B5] *M««^2©X»*3l:»tSn««l|ott 
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[0 7] X*tt0>3MKK#UK?-3 1 S:«)BiJ*PXUTBBP 
§153 2 t»*t5ia*IM!t8fc»©«rHB-e*6. 
[1118] X«p«c3<D[H«l 7rt^*«3E«*^2SriaB 

[0 9] *«*lft*^2 i: 3 4: t 
4, 4 b*s««S*tfc««*r»i-«aBI"T?*>5. 

[H 1 0 ] 09 (C^£;h,6*&^:ft:4, 4 b tf>J^i2SB 6 
1, 6 1 bftSE«)»*«BH'C*>5. 

[Bll]a**#4, 4 b, 4ctW»l:»Ktfc 

IBi2]»»t5li^#4, 4bWtI«/j:SK« 

[Hi 3] *»W«>jttfc<D<ft«>»llBtc*5JtSlft'fr-&ft: 
4, 4 bOl«AWn^li:«tWBB-C«>S. 
[Hi 4] **^C0|ltt^<ib^ffi(O3t«Klft*^2(O 

[Hi 5] *&W<omM<Dfc<DMm<oftnm8kM*2<n 
[Hi 6] **WOlllft<Ofl&^JKffi<0*:«3Elft*^2W 

[Hi 7] **^oxife<75fib^^«io3tmgEiji3B^2w 

[hi 8] *&w<Dmm<DttL<Djtm<Dytm&&m*2<D 
mmmx&Zo 

[Hi 9] **^O*«(0te^«8<D*:«^|ft*^2^) 

[H20] *&m<D£b\zm<Dnm<Dmm<Dftmm&m 

1 *^m^s 

2 ftum*-?- 

3 , 3 b 3t#W* 
4 

7 S& 1 *N*fM 

8 ft2 2MMttl 

9 HHPgfl 
1 0 

1 3 9S 1 ^fr 
14 I2^ft 
1 5 

1 7 Dflgfl 
1 8 fH§P#S 
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[B5] [H17] [H9] 




3b 




[mil] 



[113] 
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[114] [13151 [017] 



ft it * 
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[Sttl0] ?^12*l U 2 7 0 (2 0 0 0. 1 1. 

2 7) 

[^gaaiEi] 

[»W©B»ftRiB] 
[00 0 1] 

Z^te fc co fc ft $ ttfc tttf ft b ftv \ 

[0 0 0 2] 

mxotttn Aa»ft» i ffeffawtt, nivjay 
v*r<<>y, **7<<\/s>f^ Tjfy yso^ft^oxa-o 

ft 9, *StUcft5 a 
[0 0 0 3] ^<7)Pp^^^i-^flb l <D^2 5 , cfTS^^, 

rwr^Si »a-si) fWSa>b/aSo ^ 
S®, T^e/u^r ^ s i ^^mife^. T-^/i^r^ia 
«»ft^©«^^^^jKift^ffi^ftort>-5. 

[0 0 0 4] U^LftjftSb. :Hf:Maotk 

t*j\»7t*s i ^itt, 3t«^ 

3Ms#i 5-2 5%a«^k-f Si:V^5«a#BfSr»«"L 
[0 0 0 5] »jSfiR5bUfe3t*ft«:»«|-r6«rS[»4: L 

£ 2 £ 3 m&i^t mxmmmmm. 

£\ 3t*^lHi«"f 5rtdswb3&^ft5, :Hf:« 



[0 0 0 6] Z(DX JftlBlH***-*"** btcfdico^3 
ifefirSWli, t^x.im v ¥7-548 5 5i:^li 

<5o CO*3jfetTaflf-Cli, P»S i SfclCnjRS i 

StBLfcpJfcS i 3$£, 9 lowr^^^M 
[0 0 0 7] r©»3ifctT««-Ctt, S5^fi(7)SiCD^ 

^xfttmi^ftbftv^ -ecofem, ftfiryv^^^s 

fc <o«tt«sfcxa#K»*fcft 9 , JWB<oflS«^*S D 

[0 0 0 8] 

g(OS i/^^^W^i^ML, Ltf>fc*: 
[0 0 0 9] 

[MB*#*i-6fc*^ffci **wr±, (a) mm 

«o»tt*r*L, *l*«M*:JB*3j:t5-t*tJ:iJ 
#2*MMttB*:*U *2*»M0BP»^b*l* 

fe*jBm*SrW*-ra«*©56*K««^fc, (b) X 

^t'fcot, »ian*fc»2W*fc<omic. *«m&i* 

*«*««^3ft«E«S*tT|H]*o!II l W**fcfMB i W 
tt±fc:** £ ftfcffietHf Jl K J: 5S*t*3fts*«*«» 

fc«r«*fc'r«*»«iS«"C*>S. 

[ooio] **wtcisex.tf, «iaf«*<o«*©#3fe« 

j*Sixfc*BJBfcJ:oT»j*S*u Lfc#o-C*IWftft 
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[0011] 3te«*«wm*. MttrtfcEB*it**> 
[0012] La>t>fflR0>DQtttt« Wsiciwlthm 

#So 

[0 0 13] **Bw36««J(ajfl:it 

<, p njfc. p i nJg<D#*j6&^TLT^ 

I S (metal- insulator-semiconductor) /fr^Sco* 

[0014] 1 ¥«<Mft, 2 

[0015] %Mm&m*\L s*tfcott) <tv>Jttt 

^t>, «*-eft<-cfc, *©^*Bff35S, K3»K^«>tt*S 
#»^&*uiJ:v\, JBi*NIMHItt, **WKJ3f3«4fct 

[0016] ^^as^tt, *««**^<&*Mira\ 

0 . 5-2 mm <f> "C£>S r i: Sr^gfc £ i"S 0 
[0 0 17] **91fctt;ttf, 3te*SHfc*^<0*ffitt* 
0. 5-2mm^tfc^ £f£L<tt0. 8 — 1. 2m 
m^tfc^ fcSVM2£fc^l mm0T*&oTt>ci:V\, 



[0 0 18] *fc*36Wtt* Str1ESB2*3|[flcJi<oBBpaJ 

o^^eiii, 4 5^9 0° -efcirtsrttatt 

So 

[0019] % Waco* 3 0 1 

Sr, 4 5-9 0° lC»-SC £KJ:o-C, <SbK:#*L< 
{±60-90° MiS-SC <b |:J;oT, ^l^oi;t;f 2* 

wtHias, mfcmn&<Dj&mzx<>xmi££tizftzi& 

«U *ik*:»fWi-Swi:*S'C**. L^tt>^0 1 

HI PfflS<0ffiSI«:»S r £ jftstf # So 
[0 0 2 0] 3E«P**-»***tfc[MWB«> 

*t6#BP«tt, S^t, DOffltt, JgEfcftStcottT 

3E**^fBl*5«tOf»2**»:JidS, »51fc«*ttfc: 
»»**t-Cv^5JB2*3J:T/*iWWc, 

[0 0 2 1] *^c*3BMtt, *«pfr^lHJSP^l£t3L<tt 

a0»±lc*U»*:#-r« RTfcofg 2 »«»L 4 
0*s»*S*t, *«*lft*^^HffEBBP»f+ifitt, SSl 
MR?L3 9(c1K*0 3&^ JB2*WflcJioHR«o±» 
t SB 1 3M*wSB l «tt?L 3 9 <£>a$3® fc L < 

ffiM-ifioeu^^^, «ft«KgaK<*n, stri5iap»^e> 

So 

[0 0 2 2] *i^if^i^Di 

a, HSIE»2*»flcJi(75MP«OrtSSrD 2 fc U IB 
lgMIL3 9<7)^^D3tL, m2»jR7L4 0<OrtS 

Dl >D3>D2>D4 
So 

[0 0 2 3] Jgl##<OfglSS*c?L3 

wHP»^fe*mufc*i***ji^mia-tt»^, 3E 

*W©««ft^lc»rt4nfc»2»W?L4 Otr^LT 
«»l»»feJ:tf»2W*t*i-S3L»*(0*i*3 

s t «*»jc*»ic*n-pn««-r s c t ^-c# s x ? 
t-^s 0 

[0 0 2 4] «S2^*f(cB2:flll«#2;0««lMttR^ 
HILT, «^H10HR»9 J:<9 t±*T?*2#i»fl: 

3 9(75ja®tb<»i«»ffif+3e(o«^ t/^^ifK 

7L3 9 0rtflfiB*5j:t5/*^:tt*©»l»«7L3 9f*5fi 
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£ 0 

[0025] 7 <DmnM9frtbmm^tito 

[0 0 2 6] &tcZtlb<Dft&D l*5j;TJ^&D 2, D 

[0 0 2 7] £fc#3gf^4, ^^Dfl^co^P^cOcS 

£:i-5<h#, ^itx = S 1/S 2 2~8(c^r 

[0 0 2 8] ^fc^^tf, (a) IZ&S&WiCDftmzm 
U ^l¥^^^J:^ixJ:'9t>^^^2^fls:li 

m^-ra^oo^m^^^-^. (b) ^fre^o 

m^CDK&te^ 0. 5-2mm<^T*$>«9, 3Cftfc(DW& 
i®^S2^«tf, «*itx = Sl/S2^, 2 
[0 0 2 9] Sfc*«Pir±, (a) fStfSjc^ff^&W 

u*-rs«*o#m*t**^*, (b) 5fe»»-e*>o 

mctttflisti. JB 2**14, SSl¥«#Jltf>iitfiE®mb 

X-?0*M£tt, 0. 8 — 1. 2mmK'fc^ 3cf3M£<£> 
*tf«B5«*S 2 **ltx = S 1/S2 



«r, 4-6 icii^r t&ftWit-rzytmmmm-e&Zo 

[0 0 3 0] *»Wlc«itli, 3d*tt^Dfl»*>Bln« 

a-nn p m*mtiti-z :tiaot *»*4*f«>*W!: 

J:5J-*6« Uc^otI*itx = Si/S2^, fci: 
2-8fg£ bT, *fc#*L< tt4~6«£ LT. 

*uc ± o r miEo j: 3 i-^m^m^^^tescorflPi^^: 

-C#SJ:7tw^So X«Fffo«^tt, tbt5£WS5*t?fe 

[0 0 3 1 ] fei:x-tf*ff=55W#o||»^J:tttf, «tf 

-1 0 0 0 t^5J: 5^»rtLfc*fl=3ft««aSll 

-CW\ *3tltxSr4-6«i:-rixtf, Mlgltfffl 
SrMtS S i irf^-fiaco 
S i Sr. <R«±, 5t3B«ie«^3t»^e>«>5fc:j»lcSii[ 
*ffi»¥fl6^S«* J: » bw *H«*r*t- * 
^bfc^^CQj?^-^, 0— 1 2 0 /zmtC^«9 x L/c 

o-5oo/imtfc!), X7^f^n^^i()5^ mi 

WhtzV<DS i CO^fflfi:^, ^Jl 5-2 0 gSSTfc 

So lfc^ot**«m s i offiffli^, Mai^m 
[0 0 3 2] «3teitxdS8S:j8x.6ffl[i:-rix«. 

^> ^^^ffi, 3IB(cttA3tJt:xa5if*ni: irfcjc, Mai 

tt*. tt«o(ST«rtBv^Tb*5. 
[0 0 3 3] M^^^jot), * 

140. 8 — 1. 2 mm 0 tCil^^ *3feitx^ % 
2-8(cilt^, b< 144 — 6iC3l^r iriaot, 

^aac^s^^ftsrw^b, ^^m^iw^fc^^s i 
(D&mmzmwL-rz ^ t &xi* ztthiz^ %j&$mm 
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5r £#-?£6<fc?icft£ 0 r(0±5lcLr5ta*** 
[ 0 0 3 4 J *«£tfe*^tf>*gas 0 . 5 mm 0 *«"C 

•wt-en ftm&&m*<o&mtem*m'j>-rz>&. s i 

[0 0 3 5] a*JtxdS25|5Stt?tt, S i G0{£fflS£;fc 
»fi*t5wtl«#f, *fc 8 

lefts. 4^Jtxfrfltt3£0ft0ttH£at& 
I^riao-C, *3tJ»*«:8 0%^±£ U $b(C90 

[0 0 3 6] :5Lt*«Wi:aitf, fta^**^ 

ftgei:, *tt*iWfcfc!los i wffifflSir^v^-ftt 
t>, 1/5-1/1 o^«*t5rtds-ctatv^* 

[0 0 3 7] ^f^^ic^otr^/uyr^s i at« 

[0 0 3 8] *y£:*38Wtt, Ul4<7)J:5^ 
ami -#W«»Stf>IS l 6 4 £ 

[0 0 3 9] *fc*J89iri, Hi 5*Jj:lflgi 6 co J: o 

l ¥Wftti 6 

8, 7 3 60^^rtC N 7^77^14***16 9, 7 

4, ji5 J: V* l J: *) K=¥t y ^ s 

m\t^&mW&*<OT*At7T*K2*mftM7 0, 7 

6 a*, £©«re»j*S*i/t\ P i ng^tsrt 

[0 0 4 0] Sl**(Mtt, n^Si 

[0 0 4 1] Sl**(Mt?*>5n^S 
i H nJgJSfiS i *fcttn»»*Ni (jlx c) Si T*fc 

[0 0 4 2] *»P!K:«;itf. M(07^l/77^*# 
WctotpnSfcttp i n0^n**««Hi«:fl|rii 



U iWc±-D-C*2*W*JB«)*»iR««*r/h4< L 
rrw»2*Wfr«-C*^»iR*ixftv^J:5fcL, mm 

[0043] #i: P i n»M*arcH\ 
■CkSKttfiM (iJI) fc, *3:*^«rJ:0#< 

fMSfTto tt 5 r t ft 5 o 

[0 0 4 4] p i n****-*-*******^ iJBT 

[0 0 4 5] B17^J:5^ 
SHHl »rt*OJBl**ffll«r*i-«rt«'fe^8 1 

*»S:W^**tt-feA'8 2 **:/*»*3tt*r 

[0 0 4 6] £fc*$B9iH W^8 1H, pnS^ 
Blfc/ctep i ng^f^L, ^ffliryu8 2fl p 

[0 0 4 7] *fc*3WlH ft»t;i/8 1lt 

*5*(0 T ^A- -7 T * *5 J: 15/ * fc Jl«&? *Fb <7) *ag#/l 8 

77^p in»^i86i, rtOp i ng^jfj; 9 

[0 0 4 8] *fc*»W!4, ii8©J;5i:, f*3£JH?A- 
loifl rt*»b*HJ:JBfc, -**t»a©*i**# 
1104^ m^m^oor-=e/u7r^^<ttK/^fc 
w*W#JB 1 0 5, 1 0 6 ^WU ^SJttr/u 
10 2(4, rta>fe*fc:J|glc, 

fM 1 0 7 £ % 7^/U7 r 1 0 8 t , m 

Mtf^jSfef B Ol2^f(cil 1 1 

[0 0 4 9] &1t*KWte, Ml 9<DXo^, rt^ir/u 
112(1 F^^^^^Jiilc, -*3HCgSo7 ; e^7 7 

^»l*i#I114t, 7^/U7 7^1W^I 
1 1 5 i „ iMtM^7^/U7 7 1 1 7 

££;frU ^»-fe/n i 3(4, rta>b*M-NHi-, — *® 

S^*0»jgf B ^«Cg 118^ 7^U7 7^Stt* 

119^ ffi^r««^<o«jeA^JR2¥W#JB 
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1 2 2b&m-rzzbZ¥fmt-tz>o 

[0 0 5 0] £fc44B91tt* 13 2 Ocoj;?^ 
12 4lt rt^fe^KclHlc, -*»«»S;«)7*;U7 7 
*CQ|g 1 126h 1 2 

7 k, W«ffcot, *i*»HMJ:Dt** 
K^r-v ^rff^m^T^^y r *¥^<*Ji 1 2 9 k 

130^ r^^y r 

#1113 14, flb^3MK^0tftl$£<Oft 2 1 

344 sr^rrs - 1 *®mk-tz> 0 

[0 0 5 1] **W^«6x.tf, flfclM (/i c) **#« 

*P i n^iiaoT, ^fc^r^T^e/U^r ^ P i n 
S^i i: * 2 t <o^f n S^lc J: o t , yt$L& 

[0 0 5 2] rt;^r^*»#tt, X«P#OD0ffl5(Ort 

mz£z>Kftfyt&§:yttzz tiaot, fc^&tf 4 o 

[0053] */t*»wri. i l^ftin mmm» 
M*m#mx*>zz. k ztomb-t-Zo 
[oo5 4] iE«x»«¥ait#ji». i 

n A s , GaSb, CuInSe2, Cu ( I n G a ) 
Se2, CuInS.GaAs, InGaP, CdTe 
^6>iltf*tfc 1 r 4 

[0 0 5 5] rt«<o»l 

[0 0 5 6] *fc*»WWt, LTE 

[0 0 5 7] *fc*«Wtt, «!1E#«i2»tt* 5i_h«9a5 
[0 0 5 8] S*L 



[0 0 5 9] i^Wi 1 2*5±tfHl 

[0 0 6 0] 

[3BW<0Hifi<Z>J|£ffi] H 1 tt**WwHlfi<0-JBffi(0*: 
VB (^Ut^f7^) , EVA (ifl/yfi 

<^^*g 5 ^(i, if ©atawiii^* y 

%ixji 5 h e k rmw m i <dtJj) (Dmm 

fctt* *rt*JK»»ftif^bfi85B)5*tt*aB^- h l 2 
dSH^StbSc :3lTM18ti^WW, 

[0061] ftmaeift*^ 2 ib i *m#m i . 

»l0(t BBP8P9^biaiwT*J-Ba"*-So eii 
<7)±^75^7tl idSfiBWSttsrttciior, 
S^2osi*jj;r;i2^#i7 I 8ma>b3fiBttft 

[0 0 6 2] 3c»ff 3tt, Sl«#13^2i»14 

*l*iJ:tJ { S2»(t:i3 l 14^ 1^I»15^ 
LT««Wtc|6»Snr«*$ix6o SBi*5J:tf!S2i» 
#13, 14te, fc£;itfT/l^~£i^T*fcoTt>£ 

#i5it tckTLtftfvj ^ Fte¥<D&f&fflnmnx&> 
otu<, ^<D\^(Dmnmm^um^^xhx 

V\> «*tf>#|]flffll 7tt, RftL-CJfc/SStu :« 
1 7co^ffiH, Ilf#l 3iaoTM$^ 0 ^-DD 
Si 7rtojS(c^ 5tm^gimT-2^^tt^ f niEB^^ 
5o 

[0 0 6 3] H!4« N X»fr3<0-fflJ<02pffiia-C*>S, 

©tto»l*-tfW:, /c4^^3^^±<oftiioo#^^r*fe 
oTtj«tV\ |g!4tC^VNX^Pi^l 8C0^^W1 fit, 
fcitf2mmt?*ottJ:V\ P« 

l 8fi, iSJ^L, i-ftfe*>Dfl«Pi 7tt, Hi*(c:*3*t«iK 
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U^tt<OJS*»l 9(-ctoTiI^5o :tLiaot«:l 

[0 0 6 4] Dflgfli 7 J*, J6lc*Sfc:o;fc-t\ fc^pLtf 
iP 2 <D Jg 1 ¥»fMI 7 &3Ctt» 3 (DM 2&ft 14 

[0 0 6 5] H 5 tt. ftfl^ift*^ 2 <D3£»«c 3 tC»« 

•efcSo si 5 cD^a^tfe^^ 3 i «\ BftiBtoa ncaei 
fcm7<Dftx\mj&istizm2¥mi£m8&s p»s i 

-e*>S. C©$2#»*f8lt T^e/w^r^, itMSfS 
*fctt#»it?*)ott)J:V^ r©!B2*i«:l8(t 

tf, fck*.tfp#a-SiCtthli, !7^K*t^ 

[0 0 6 6] *35W©jMI^«^»lBT?tt\ |5(;^^ 
*T,*f|Sl*3HWi7H:, ttfl»»Jg^W»:JB^J:o-C* 
fciitfnPWttttSUAs, Cu 

I n S e 2> Cu (InGa) S e 2> CuInS. Ga 
As, InGaP, C dT e^fiJS^V-^P>Itf 

J:or»riiSixfe»l*Wft:/l7 0-h^ ^2^1 

tt^^AlGaAs, CuInSe 2 , Cu (I 
nGa) Se2, GaAs, AlGaP, CdTelfc 

[0 0 6 7] Si*Ji;t;$2M#l7 I 8{CT^e/l-^ 
l^i*l6 8*5J:U?^2^«s:H7 0<Z>ffS]tC, i 

[oo6 8] mstzTjkisivzytm^&m^-s 1 £/bv> 

[0 0 6 9] B6lt *t^ft^2i:$j|*3^f 
-CfcSo tff^^(H5 ic^^^^^c03fe«^lfe^^2^ 

tt, S2^#l8(0ffipaJ9^t,Sl^»fls:i7O- 



^i8o° ^au^ttia-evffitt^^stts, f^fte 

ltt, *:<!:;ttf 4 5-9 0° t J fcott),t<, #£L< 
1*6 0-9 0° -C*>oTfc«fc^\> MSM^ai^ 
^D1I3\ fc^^Ll^O. 5 — 2 mm^lt'fcotU 
<, $<bfc:#£L< l±0. 8-1. 2mm<J>-C&6 0 R 
P&5 9<E>l*rtlte H #lTO2TvT$tl6 e £6*Jtx = S 
1/S2lt 2 — 8ffiFt?*>t). »*U<f44-6ffiF-C*> 

[0 0 7 0] II 7 *tt<D*«3E**^ 3 1 «r«J»J*D 

K3 4tc<tor^tb^n^K5i$tb, aaft^/i/ 
-^ 3 6, 3 7izt>tt<>xm&tft>tix\B\i&mm£ti 

[0 0 7 1 ] H^H6Sr#flaLr, 3t«p«c3^fJiS(cfc 

Ofgl»flci 3KJ*SM*?L3 9*s»***tS. SJK7L3 
9«D3(t *ei»*^2^iDl*itfco 
T. S2#«ft:g8<D^PSfB9C0I^^D2^Sx.6lig^ 
11^5 (D1>D3>D2) o »««(Z>««*6«fr 1 
5dS!WB$tb, :ol^ffiS#i 5fc:tegMSWL4 0^ 
fife$ti5o gl?L4 0^D4(t *m^*^2(7) 
BBP«l5 9<OrtSD 2*aS-C*)S (D2>D4) 0 :3L 
TWHL3 9Sr*i"6JBlSK*:i 3 *aftHE*L4 0 4:*-*- 
1 5 fc***;fa&nT*»S*LT— (MfcS 

fficoffi^ffiTJi, g^7L3 9«:tt5gl»fl£i 3 

V\, ^l*5ctt/m2#«si 3, 14/^i;i:l^ttl* 
15(0/?^.^, t^^6 0//mtfcort)J:V\ 3tffi 

x**^-2(DBBp«fP9f+iett > mmiL3 9{c&i£V)& 

f+ffitt. »«7L3 9^BA/-eSBi»flci 3_hlc«a\jvt 

[0 0 7 2] mi It, 3t«3C*SI^ 2 O 

^P^9 J: 9 t)il^T«2^|8«P^9 

zmttftmrnt* i»#3a*fc(43<osii#i3© 

* 1 SM*?L 3 9 f+iE<£>«$h 1 S«ETL 3 9(0 

j»»7L3 9 f*5fit?S 1 3 9 

tt, HP«9S:«'tf<Kffl3Pffi<o^*»4 5 J:?) 

# l 3 * f±K*J-«l (BKOl*) lofimu 
TfBlWff l 3^Ili|#7 

mmzp5$\ *^w<OggjR«»4 4tt, HP»9*r$tf 
IHS?E(:?tTTfco t^o* ifilf 2 ^ 4 6 
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£ii5{Kffl¥ffi4 7 J: 9 t^P^9{»i (Hi©T*) 
[0 0 7 31 ^<£>&, fi¥*3t»»3 a j55/u^|cJ:o 

xmm^mmn^tis m&<?>wm 7jw*«LT»#a 

tiZo *2*{fci4tt, ««*6»*i 5<D»JRTL4 0ri> 

9 ^XM$L£tltz3:ftft3<Dm£H Ifi, 
[0 0 7 4] Sl#ifti7i:S2»#l 4 £OS^W 

tiXhX<, &%\<^*1zmtiF\cftt>]rixt>&\<\ 
[0 0 7 5] r o LXMf££tl1tW&l 7i*jf£, ^q^|5 

[0 0 7 6] *3gWcoHlfi^flfe^JKffi-Cf4. *#13/ 

ife^i 5/^*1 4<7>3S«tjg^r, Dam itmi&z 
40^ 2mm<o&\s—fyt*m^x. m&i 3tmm 

#1 5 fclC*;h,«X»rtL-C, £J$#3£®|i£LT<b«i: 

[0 0 7 7] B8lt S:«F(^3(ODflgBl 7rttc3t«aE» 

mSfioBl7ic*3V^-cKgi^y K3 4-eXfflK9ISix*:* 
M-eWBiJiDXSixfc*****-? 2 f* % *(OBfinffl 9 a> 

mtSthX&mtStiZo K9l^s/K3 4tt. 1£»ffi. fc* 
^tflOOfi, JiJ^fiScbT^tt^n^o 8^yK3 4 

(e±oT3te«£iMR^2asng»i 7rt^ifitt$ixfe». 

X»flc 3 *SittT*rRl 4 2 MDMA 1 7 GDI \?iy?-tzW»m 
**^2*. »fcftDfl»i 7icEK-T6. ^oJ:5 4» 
£^6 0 *«3E»* : f : 2tt5:»ft:3fcIifl»i 7 

[0 0 7 8] 3t«*lft* J F-2^1^3»fl5:«7tt, Mn 

&3 2xmm^, »2**i 4<ommi4 oxmm«i2 

VMM 8^ iPSU9 0±»©^»»3&S» 1 Wff 1 3 tO 
11^^12**13, 1 4 i:^m^m^T-2(7)^2 

[0 0 7 9] 0 9W\ 3fem£&St^2 £3Zft{*3k$:m 



6 1, 6 1b^ «*W*»«53flSfT^iX«. 
[0 0 8 0] Ell Oft, Igl9iC7^$tt^^^-^fr4 ) 4 

b^ji>a^6 i f 6i bftfi^fg^®ia"efc5 0 — ^ 
£»{*:3 b<o»2i»fti 4*s, fl:*ap>n-ca;«w^«jR 

*«***^2(C«tS*je«*SrB:M«jRU, L/c^o 

[0 0 8 1] Bllll, fig*tirflc4 , 4b, 4 c £@^C 
»^««Lfctt««:*+iBllWbLfc«fflEB-efc6. 

*<OJB-&-fr«:4(0«22JfB6 1 (Bi^fcttTiefft* 
0*a-&-frft:4 bC0^i23lfP6 1 b ^rfi^tT, m^Wt-mJa! 

(ox siefflKi-s. £h\z.m&-&»4b<Dm&<Dfflmn 

6 i b tRMMcommue nut mwtt 

4 c<Dmmi$6 1 c {c±T^mtebtixmii\mcm@i£ 

tl&o f£ 4 bCD— Jj<DmmU6 1 bfl*. ffi^-frff 

4<OHffl»6 l bOT*Cil l^£*x££5l-&® 

ffe*<o«ja«6 lbiit »^*4 

1, 6 1 b ; 6 1 b 1 , 61c COH 1 1 |C*5l*3fefr*' 
ft©IftofcftSL6 1tt, fctitflmm-Cifeort 

[008 2] 11211 »«i-*ia-&**4 f 4b^| 

<0J3i28IS6lH Sl±oT^«9. 1&Jj<Dl&&itfc4b<D 

mmne i bitty -oxMf&z tiz>o mmn 6 i icast* 

[0 0 8 3] 11311, *^^C0Hlfe(?Df&C0^|g»e^(* 

6ffl^i£#4 , 4 b oI^ftgStti^/TflrMT'fc 

5o r©iK»(o»iBtt, mi 2<D&m<ni&m\z.mm-z> 
vtit'h, ¥f\zz<Dmm<Dtemx&. 4<o&± 
^timmae i<om»i E^W4bw4Tofc 
mm&6 i bw*#i 4K«ft«fc»«£*i5o ^^<t 

5ftBi2*5J:t5Hi 3<osaft«jft(eJ;tb«, 

3, 3 b<o'Da«I5Sr5ft»L, IS^^cffiS[tC-e#-5fcJ*#- 

[0 084] H 1 4 J*. *^^(OHt6(Df&60^ffi(O3t® 

3E*iR^2(0— «oWfffiH"C*>So Hi 4*3J:tMfcSW> 
Hi 5-H20tU #^ftift i^^JcJgML^: 

[0085] ii4 r*t*. ytm&&m*<D*&ijfaftjj 
frbttiz\*\fr<>xmiktt)\z^ nmms& (mc) si 

m 6 3 , n (poly) Sii64/pfa- 

SiCf6 5/p«iS i C^6 6<Dyy/U^v 
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&&m*2<Dmmm'?&z>o &*m#me s, 6 9, i 

Of*, fiiftfc^i (Dffijil&mi-Zo *$&WcomM<D{&(D 

j&mx-\*. mi 5co*@^^2(c*s^r, ¥&&m 

[0 0 8 8] Hi 6lt ^^^^ifgcoflb(D^(03fem 
C0ft!lC0^ffir*fi, :«1 6tc:fctt5¥*l?Wf 7 3, 7 

f*. ir«ssitfooru^o 

[0 0 8 9] mi 7 tt, ^^CO^(Dfdi(O^C03tm 
^&i(i^2<7)^SIIIT*&>3o Hi 7 -HI 2 0O3tm^m 
^2^, 2^<D^^^/^^|it$rWi-5 0 #3§91<o3i 

)t«^^^-2^i / >P > tiT>b Hi 7-H2 oco 

[0 0 9 0] 
[^2] 



E9 






1 s 






8 7 


a 


- S i C 


1 7 


8 2 


8 6 


a 


—Si pin 




8 5 


P 


a -S i 




8 1 


8 4 


n 


poly-Si 






1 1 1 


P 


ti c - S i C 




1 0 2 


110 


P 


a - S i C 




10 9 


i 


a i C 




10 8 


i a — S i 


1 8 




10 7 


n 


u c — S i 




10 1 


10 6 


P 


M c — S i C 




10 5 


P 


a - S i C 




10 4 


n 


p o I y — S i 






10 3 


n 


U c - S i C 






1 2 2 


P 


ti c — S i C 




1 1 3 


12 1 


p 


a - S i C 




12 0 


i 


a - S i C 




119 


i a -S i 


1 9 




118 


n 


M c - S i 






117 


P 


a -S i C 






116 


i a -S i C 




1 1 2 


115 


i 


a - S i 






114 


n 


a - S i C 






13 4 


P 


/ic-SiC 




12 5 


13 3 


P 


a — S i C 




13 2 


i 


a - S i C 




1 3 1 


i 


a -S i 


2 0 




13 0 


n 


fi c - S i 






12 9 


P 


a - S i C 






12 8 


i 


a — S i 




12 4 


12 7 


i 


H c - S i 






12 6 | 


n 


a - S i 



[00 86] 
[Si] 



123 




B 


1 4 


6 6 


p /x c — S i C 


6 5 


p a — S i C 


6 4 


n poly Si 


6 3 


n m c — Si 


1 5 


7 0 


p a — S i C 


6 9 


i a-SiC 


6 8 


n n c — S i 


1 6 


7 7 


p fi c — S i C 


7 6 


p a - S i C 


7 5 


i a — S I C 


7 4 


i a -S i 


7 3 


n fi c Si 



[0 0 8 7] H 1 5 12, *|gW(0^tfi<Ote<7J^fi(0^m 



[0091] in ics^r, ftss-tr/ws i 0>*#k* 



77^S i XtboXi>£<. ^i8 5(t P r«i 
SiTfcoTU<, Sfelc¥WfM8 7tt«BfiS i 
CTfcoTt J:V\ ¥ag^8 6 (Dp i ng^JStt, ft 

i » J: Xfi n fl2tf>#¥*fls:JI asfflJl $ JxTflWl * ixT t> 
J:v>>6^ ^^o^ffi^^tDJF^^fi, i*9Sfl-tryU8 l go 
^WffJl 8 4,8 5 <Da»f»Ks£S:IS 1 7 ttijfr^ * 
§15^8 2 0^18 6, 8 7(D»SJg^Hl7i: 

miaiOi:*30 tfcot, t^ll^M^ttSp i n 

[0092] 0 1 8 *&w<DmM<D{&<Dtem<Dytn 

1 0 2 £ Klfi, ^«*Ji 103~106;107 — 11 

[0 0 9 3] 11911 *l8^0H16<0«l^ffi^*« 

1 1 3 t iCte, ¥aW#Ji 114— 117; 118 — 12 
2^ii$tltiS^6o 1 7 left*. 

pMT*;i'7TXS i OX$>oXh&\<\ 1 2 

[0094] H2on #$g^<z)£ h^cD^m^mm 
<DytmM&m*2<nmmmx$>z> 0 rt»t;n2 4^ 

gflir/U 12 5iH ^gffcJf 126 — 129 ; 130 — 
[0 0 9 5] *ISW<^*««lft* J ? : 2tt, Htfi£<Dlfc£j£Jt 

tt^y^U, ^l^,}:^2tMML, 
*Sr»itLTfc<fcV\> »l*5J:^2*ft:tt, fctx.ff 

IC^b^lN i , Cr, Al, Ag^lftK 
[0 0 9 6] 

*xs*«*{ku, z<o£ ?\zi,x4imm*fa±.is]n. 
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[0 0 9 7] *Hc##WI;lJ:*u*, 3te«*tfc*^«>*M£ 
£0. 5-2mmd>, ^KliO. 8—1. 2mm* 
\CM&t thlC *3tltx^2-8 > #£L<te4-6 

ci^rtiaot, mmtomsftft&ffiicit^x&tk 

»i:«r, 1/5-1/1 0tc»«i-*r 
5*«Lfc»S*itl£r5;: J; 5Jc*6o S 

&<>xh&mteftftmmm*n$L£tiz>^hictj:z> 0 l 

[0 0 9 8] *SWHcJ:*Ltf* ^{lijor^/i-^r ^^2 

#J1J;«9 ltpn»**fcttp i ng^« 

•C3t36 s ®«RS4x*v^<t £tmmx*<Dft1&&*i&t> 

[0 0 9 9] *fc*»?IHcJ::h,tf, **£H«o*l*Wft: 
©SEISMS* (aic) *»#i^4t5:ti:i:o 
[oioo] *fc*JBWlcJ:ix«, ffiJKBg^SS l ¥W 

[0 10 1] £fc*#W;Lj:*xtf % *m^^^^ffiSig 

[#uE*t#»«g£] 

[ffijErt^] 
[Ol 4] 
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